Background: This study tries to investigate how firms adjust their leverage policy across the firm's life cycle. For this purpose the study uses an extensive set of data of 867 A listed Chinese non-financial firms over a nineteen years period (1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014). Methods: The study employs Arellano-Bover/Blundell-Bond dynamic panel data model to estimate adjustment rate of leverage and its determinants in three different life stages of Chinese firms. We find that adjustment rate of leverage varies for different life stages. Results: In accordance with trade off theory of capital structure this study reports a low-high-low pattern of leverage across growth, maturity and decline stage of firms' life respectively. For total leverage, dynamic panel data reports highest adjustment rate for growing firms, followed by mature firms and firms in declining stage of their life. Conclusions: Both short term and long term leverage report similar pattern of leverage's adjustment rate across the three stages of life cycle. The study provides useful insight in a unique market setting of Chinese financial markets.
governance. This shows that corporate leverage policy should be considered for investigation under the changing life cycle of the firm so that policy makers are able to make changes in leverage policies according to changing life cycle conditions. In the past studies, researchers used univariate proxy for firm life cycle such as firm age or size to study how capital structure respond to dynamics of its life cycle (Berger and Udell 1998) . Moreover, there are studies that confirm that firm does follow a target capital structure and firms adjust their leverage to an optimal level. Notable studies in this regard include studies conducted by Ahsan et al. (2016a) , Getzmann et al. (2014) , Bradley et al. (1984) , and Bontempi and Golinelli (2001) . Ahsan et al. (2016b) and Bontempi and Golinelli (2001) used unit root testing to confirm that a percentage of firm follow a target capital structure while Getzmann et al. (2014) used dynamic panel data model (GMM) to find that firm adjust their capital structure and estimated an adjustment rate for firms using generalized method of moment (GMM). More recently, Tian et al. (2015) using a sample of public sector manufacturing Chinese firms and studied their leverage adjustment across firm life cycle. This study differs from the study conducted by Tian et al. (2015) in various aspects. First, this study uses firm age, sales growth, and dividend payout ratio to measure firm life cycle while Tian et al. (2015) used cash flows to measure life cycle of the firm. Further, we employ dynamic panel data model to estimate adjustment rate of leverage while Tian et al. (2015) used fixed effect model. Our study further differs in sample size and sample period Tian et al. (2015) reported a different adjustment rate for leverage across birth (68.52%) and decline (48.72%) stages of firm's life cycle. Our approach of multivariate firm life cycle measurement is in accordance with Ahsan et al. (2016b) . Ahsan et al. (2016b) found different adjustment rate for growing, mature, and declining firms while analyzing a large data set of Pakistani nonfinancial firms.
However the examination of leverage adjustment across firm life cycle lacks extensive research. For this purpose, this study follows Anthony and Ramesh (1992) and Ahsan et al. (2016b) and employ a multivariate approach in measurement of firm life cycle to an unbalanced data of 15,005 firm level observations (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) and categorize firms into three categories, i.e., growing firms, mature firms, and declining firms. Further, the study uses dynamic panel data model to estimate adjustment rate in these three life stages of firms and also examines various multilevel determinants of leverage (firm-level, industry-level, and country-level determinants).
The study contributes useful literature and insight on capital structure of an emerging economy. Further, the findings are of great importance while considering that prevalent financing alternatives in China are bank based loans and firms report lower long-term leverage ratio. This low-high-low pattern of leverage ratio across growth, maturity, and decline stage by Chinese firms indicates that leverage policy is in accordance with trade-off theory. The study found that adjustment rate for total leverage is 60-29-26% across growth, maturity, and decline stage. For short-term leverage adjustment rate is 90-78-88% across growth, maturity, and decline stages of firm life cycle. Long-term leverage reports an adjustment rate of 75-44-53% across growth, maturity, and decline stages. These findings suggest that in growth stage, there are more investment opportunities, and thus, leverage is vigorously altered by firms in growth stages.
China as a unique market setting
China as an emerging market and world's second largest economy make it a potentially distinctive setting to study the relationship between stock liquidity and capital structure. China is a unique setting to conduct such type of study. Due to its less sophisticated capital markets, bank as the major financing alternative and high ownership concentration make the relationship between life cycle and capital structure more crucial from research point of view.
Moreover, before 2004, shares of state-owned and legal entities could be traded in stock exchange. This situation is further complicated by the fact that control rights remain with Chinese government. Shares held by state-owned shareholders exceed other shares held by other shareholders (individuals and NSOEs) in Chinese companies. Guo et al. (2013) reported that by end of September 2006, largest shareholders who held 56% of shares were state shares controlled by Chinese government and other state asset management companies.
Capital markets and financing alternatives in China
The considerable economic restructuring and reform undergone by the Chinese economy over the last 30 years have led to a marked increase in the number of shareholding companies. Chinese firms, state-owned enterprises (SOEs), and non-state-owned enterprises (NSOEs). SOEs and NSOEs differ in the nature of their ownership, agency relations, and bankruptcy risks.
The stock market in China has become an increasingly important part of China's economy since the partial privatization of SOEs and the establishment of the Shanghai and Shenzhen Stock Exchanges in the early 1990s. The number of listed firms increased from 50 in 1992 to 1378 in 2004, with the total market value of publicly traded shares exceeding RMB (i.e., Renminbi, the Chinese currency) 3960 billion by the end of 2004. There were 353 NSOEs listed on the exchanges at the end of 2004, approximately 25% of the total number of listed firms. Although considerably smaller than SOEs, NSOEs had a total market value of RMB 479 billion by the end of 2004 or 12.1% of the total stock market value. Since 1979, China has launched a series of economic reforms to reorient its economy toward a market-based one. The most recent of these reforms is corporatization of previously owned SOEs. Corporatization involves initial public offering of a minority portion of state shares to individual investors who can trade their shares freely on the Shanghai and Shenzhen Stock Exchanges, while the majority ownership of these newly listed companies is still controlled by parent state enterprises. The government still remains the majority shareholder and retains two key control rights: the ultimate decision right concerning disposal of assets and mergers and acquisitions and the appointment of chief executive officers (CEOs) (Qian 1996) .
Capital markets in China are young and less sophisticated in China as compared to other developed countries. Shanghai and Shenzan Stock exchanges were established in 1990, and it marks the beginning of securities market in China. China securities regulatory commission was introduced in 1992. Poncet et al. argue that capital market imperfections are prevalent in Chinese capital markets. Until 1998, the largest Chinese banks (most of them were state owned) were advised not to give credit to Chinese private companies. It was because of low political stature of these companies. Since 1998, these impediments in financing due to political pecking order should have been alleviated. However, research evidence suggest that financing constraints for private Chinese companies are still there due to social and political factors (Huang 2003) . Numerous research indicates that financial constraints are impediments to investment, growth, and survival of the company (Stein 2003 , Hubbard 1998 . This implies that Chinese firms (especially private firms) have fewer alternatives of debt financing.
The remainder of the study is arranged as follows. The "Background" section presents a review of prior study and the theoretical framework. Data description and research methodology constitute the "Methods" section. The "Results and discussion" section provides detailed analysis and discussion of the findings. In the "Conclusions" section, we provide a conclusion and some policy implications.
Literature review and theoretical framework

Life cycle and target leverage
There exist numerous studies that confirm that firms passes through various life stages starting from birth to a possible death. However, these studies vary as far as the number of stages in life cycles is concerned. For example, Chandler (1962) and Anthony and Ramesh (1992) suggest three life cycle stages of growth, maturity, and decline and argue that firms strategic approach and alternatives greatly varies across these three life cycles. Miller and Friesen (1980) suggested four life cycles, i.e., birth, growth maturity, and revival. Dickinson (2011) identified birth, growth, maturity, decline, and revival as five stages in life cycle of a firm. In the presence of all these differences, most of the theories and studies about life cycle agreed upon growth, maturity, and decline as three stages of firm life cycle. However, researches also have difference of opinion whether firms follow target leverage across various firm's life cycle stages. In light of this fact, this study provides a detailed literature about theories that explains firm's leverage adjustment and targeting across various stages of a firm's life cycle.
According to pecking order theory, in the context of asymmetric information and profitability, a firm would prefer internal financing, followed by less risky debt and equity in the last resort (Myers 1984, Myers and Majluf 1984) . Thus, on the basis of pecking order theory of capital structure, a firm does not follow a target level of leverage and rather the firm follows a pattern in its leverage policy. Furthermore, a firm can improve its informativeness and profits thus changing its financing mix accordingly. During firm's early stage, information asymmetry is higher and profitability is lower. As time changes and growth approaches, information asymmetry is considerably reduced. However, in growth stages, earnings are not retained or firms have no or less retained earnings. In such times, firms tend to raise more debt as a source of financing its investment. As time of maturity approaches, firms tend to retain earnings and these are reasons for debt financing decreases. Moreover, in maturity, firms have less investment needs and thus firms may also raise equity in maturity stages because of less information asymmetry. During decline phase profit decreases and also the retained earnings. This compels firms to go again for debt financing. Thus Pecking Order Theory (POT) suggest that at growth stage debt financing will be higher, at maturity it will be moderate and at decline stage it will be higher again (see Table 1 ). On the basis of these arguments we formulate the following hypothesis about firm leverage across three stages of firm life cycle. H1: The firm follows high-low-high pattern of leverage across three stages of firm life cycle.
However, the competing trade-off capital theory (TOT) of capital structure postulates that in a perfect environment, a firm makes a trade-off between the associated benefits and cost with financing alternatives. Thus, on the basis of this tradeoff analysis, a firm targets an optimal level of leverage. This is the static form of trade-off theory. Moreover, capital structure is affected by a number of exogenous and endogenous factors. These factors change over time especially across the stages of a firm life cycle. As a result, the firm tries to adjust its capital structure according to dynamic environment and this makes capital structure a dynamic decision (Fischer et al. 1989 ). According to TOT irrespective of a firm life stage, a firm should raise more debt to have a larger tax shield benefit; however, as debt increases, the firm bankruptcy and financial distress risk also increases. Thus, a firm always looks to achieve a breakeven point for its tax benefit and bankruptcy costs. Bankruptcy chances are higher in growth and decline stage of a firm life cycle; thus, during these stages a firm will avoid to raise more debt. Although more debt will result in higher tax benefits, the firm will avoid raising more debt during growth and decline stage. Thus, according to trade-off theory of capital structure, firm leverage is expected to follow a low-high-low pattern across three stages of firm's life cycle Miller 1958, Modigliani and Miller 1963) , (see Table 1 ).
H2: The firm's leverage follows a low-high-low pattern across three stages of firm's life cycle.
Another important theory is the agency cost theory. According to agency cost theory (ACT), managers and shareholders are at conflict with respect to the use of free cash flows and resources of the firms. These conflicts get more severe if there is a high amount of free cash flows in an organization. Jensen and Meckling (1976) suggest that these conflicts can be solved through the use of optimal level of debt, since debt repayment will eat up free cash flows and thus managers can be prevented from investing in value decreasing projects. When a firm is growing, there are more investment opportunities and less free cash flows at growth stage compel firm to raise more debt. At maturity stage, when investment opportunities shrink, the firm is expected to raise lesser debt. While at decline stage, debt acts as a controlling mechanism when a firm is at the helm of shrinking. Thus, according to ACT, firm leverage is expected to follow a highlow-high pattern across the three stages of firm life cycle but still agency theory gives no clear explanation of a targeted optimal capital structure (Jensen 1986) .
H3: The firm follows a high-low-high pattern of leverage across the three stages of firm's life cycle. Diamond (1989) suggests that firm reputation varies across firm's life, and thus, it can greatly explain firm's financing preferences across different stages of firm's life cycle. Growing firms have less history or past record and have low reputation. They are characterized by less debt capacity, and thus, this information asymmetry results in lower debt for firms in growing stages. At maturity and decline, a firm has a track record and history. At these stages, there is lesser information asymmetry and thus these firms have reputation. Based on these reasons, firms at maturity and decline stage of their lives raise more debt. As a result, Diamond suggests a low-high-high pattern of leverage across three life stages of firm's life cycle (see Table 1 ).
H4: The firm follows a low-high-high pattern of leverage across the three stages of firm's life cycle.
There is also a market timing theory of capital structure. The firms analyze market condition and change their capital structure policy according to market conditions. Baker and Wurgler (2002) suggest that capital structure can be explained through the development of bond and stock market. So according to this theory, it is not possible to predict a leverage pattern across firm's life cycle. Table 2 represents description of all the explanatory variables and their relationship with leverage and leverage adjustment rate. For dependent variable of leverage, this study uses financial leverage following the empirical studies of Delcoure (2007), Sheikh and Qureshi (2014) , Ahsan et al. (2016b) , and Tian et al. (2015) . The study uses three proxies of leverage: short-term leverage (SL) which is the ratio of short-term loan to total assets, long-term leverage (LT) is the ratio of long term loan to assets, and total leverage (TL) is the ratio of total liabilities to total assets.
Variables' description
Methods
In order to investigate capital structure and explanatory variables, this study uses an extensive set of data. The study uses the data of 867 A-listed firms listed on Chinese Stock exchanges. The data is annual and acquired from RESET Chinese database. Industry-level data is calculated from firm-level data. All the macroeconomic level data is collected from World Bank database. Data is collected over a period of 1996-2014. Data is panel consisting of 15,005 observations. Data is unbalanced with respect to time (year) and space (firms) dimensions.
We classify firms into three life stages, i.e., growing, mature, and declining firms. This study follows a multivariate methodology to divide firms into three categories (Anthony and Ramesh 1992) . Univariate methodology is not used because it gives few measurement errors and is not driven by firm size effects and risk preferences. Numerous studies can be found which employed the multivariate methodology to classify firms into growth, mature, and decline categories (Teixeira and Santos 2006 , Jenkins et al. 2004 , Ahsan et al. 2016b ). This study uses dividend payout ratio, firm's age, and firm's annual percentage change of sales for the classifications of firms into growing, mature, and declining firms. We calculate the median values of annual change in sales and dividend payout ratio for 5 years prior period. Then, we use the median values of sales, dividend payout ratio, and age to classify the firms. We classify the firms according to a criteria based on three life cycle stages (Table 3) .
This criterion is based on the fact that during growth stage, dividend payout ratio is low, firms have lower sales, and firms are relatively young. As firm grows toward maturity, dividend payout ratio increases so as the sales. At decline stage, dividend payout ratio is the highest, sales growth is the lowest, and firms are of old age. We assign a value of 1 to growing firms, 2 to mature firms, and 3 to declining firms We sum up the median values of sales growth, median values of dividend payout, and log values of age for each firm in a single year. The minimum value of this summation is 3, and the maximum value is 9. Based on these thresholds, we divide firms into three categories.
Growth firms: a firm having a composite yearly score of less than 4 is classified as a firm in growth stage Mature firms: a firm having a composite yearly score between 4 and 7 is classified as mature firm Declining firms: firms having a composite yearly score of more than or equal to 8
As a calculation of median for sales growth and dividend payout ratio, we use the prior 5-year data; as a result, our yearly firm level observations reduces to 10,274 from 15,005. Yearly firm level observations for growing firms are 1539, for mature firms the observations are 7726, and for declining firms the number is 1009 firm year observations. Table 4 reveals that dividend payout ratio is the lowest during growth stage and then starts to increase as firm matures and then reaches to highest ratio in the declining stage. Similarly, sales growth is highest for growing stage and then become lower in maturity and lowest during the declining stage. Youngest firms have lowest mean of age value, while firms in declining stage have the highest mean for age.
Statistical model and estimation strategy
According to Flannery and Rangan (2006) , firms maintain a target leverage if there exist no market friction. In this context, we develop the following static model for leverage and explanatory variables. Sales growth is the median of annual sales growth for prior 5 years. Dividend payout ratio is the median of dividend payout ratio for prior 5 year. Age is the natural logarithm of firm's age
In Eq. 1, LEV it is the firm i's leverage at time t. TS it is the tax shield of firm i at time t. ZS it is Altman's Z score of firm i at time t. BR it represents business risk of a firm i at time t. NDTS it is non-debt tax shield of a firm i at time t. AgC it represents agency costs of a firm i at time t. GROW it is the annual growth rate of a firm i at time t. CP it represents current profit of a firm i at time t while PP it is past profits of a firm i at time t. LIQ it represents liquidity of a firm i at time t. TANG it represents the tangibility ratio of a firm i at time t while CV it is collateral value of a firm i at time t. SIZE it is the firm i's size at time t. INDLEV jt represents the industry leverage of an industry j at time t. INDP jt is the industry mean profit of an industry j at time t. INF t represents inflation rate at time t. ER t is exchange rate at time t. EG t represents economic growth at time t. CF t is gross capital formation.
However, firms inhabit a market that is under the effects of frictions; thus, due to these market imperfections, it is difficult for a firm to immediately adjust to its target capital. This phenomenon becomes more relevant if we consider the adjustment costs associated with adjustment to a target leverage. Thus, another equation based on partial adjustment of leverage emerges.
LEV it is firm i's leverage at time t and δ it is the error term. By substituting Eq. 2 into Eq. 1, we get the following equation.
η i in Eq. 3 corresponds to firm-specific effects while λ t is the time-specific effects. Simplifying Eq. 3, the following equation is obtained.
In Eq. 4, α = γβ 0 ; ρ = (1 − γ); δ k = γβ k ; and λ t ν it = γe it The study employs two-step generalized method of moments to estimate the dynamic Eq. 4 to address the issues of endogeneity. The study uses GMM's method of Arellano-Bover (1995) /Blundell-Bond (2000) to estimate Eq. 4. We estimate Eq. 4 across firm life cycle. SL is short-term leverage ratio between short-term loan and total assets. LL is long-term leverage ratio between long-term leverage and assets. TL represents total leverage which is a ratio of total liabilities and total assets. TS represents tax shield calculated by dividing tax payments on net profit. ZS is Z score. BR is business risk measured through operating expense divided by total sales. NDTS is non-debt tax shield calculated through the ratio of depreciation to total assets. Ag C represents agency costs. CP is current profit growth, calculated through annual growth rate of net profit. PP is retained earnings ratio as a proxy for past profit. LIQ is firm liquidity measured through the ratio of current assets and current liabilities. TANG is tangibility measured through the ratio of fixed assets to total assets. CV is collateral value, and it is the ratio of gross fixed assets at cost to total book value of assets. SIZE is the natural logarithm of firm's total assets. AGE is natural log of firm's age from the date of its listing. INDSL is industry short-term leverage measured from firm level short term leverage. INDLL is industry long-term leverage measured from firm level long-term leverage ratio. INDTL is industry total leverage measured from firm level total leverage. INMP is industry annual mean profit calculated from firm level net profit. INF is inflation rate. ER is exchange rate between RMB and US dollar. EG is economic growth measured through annual gross domestic product rate. CF is capital formation ratio to total GDP Results and discussion Tables 6, 7 , and 8, it can be inferred that there is no serious issue of multicolinearity.
Descriptive statistics
Adjustment rate of leverage
Tables 9, 10, and 11 show regression results for short-term, long-term, and total leverage, respectively. These results were obtained using dynamic panel data model. Table 9 shows that for short-term leverage (SL), lagged short-term leverage (SL (L1)) shows a positive and statistically significant coefficients (0.091, 0.220, 0.340) for growth, maturity, and decline stage. This shows that Chinese forms follow a target level of short term leverage across all the three life stages of a firm life cycle. However, adjustment rate (1-coefficent) is highest for growing firms and lowest for firms in the decline stage. This shows that during that stage, firms tend to speedily adjust their leverage. For long-term leverage (LL), Table 10 shows that coefficients for lagged leverage (LLL1) are not only positive but also statistically significant. This shows that firms in China follow a target level of long-term leverage. Adjustment rate (1-coefficient) is SL is short-term leverage ratio between short-term loan and total assets. LL is long-term leverage ratio between long-term leverage and assets. TL represents total leverage which is a ratio of total liabilities and total assets. TS represents tax shield calculated by dividing tax payments on net profit. ZS is Z score. BR is business risk measured through operating expense divided by total sales. NDTS is non-debt tax shield calculated through the ratio of depreciation to total assets. Ag C represents agency costs. CP is current profit growth, calculated through annual growth rate of net profit. PP is retained earnings ratio as a proxy for past profit. LIQ is firm liquidity measured through the ratio of current assets and current liabilities. TANG is tangibility measured through the ratio of fixed assets to total assets. CV is collateral value, and it is the ratio of gross fixed assets at cost to total book value of assets. SIZE is the natural logarithm of firm's total assets. AGE is natural log of firm's age from the date of its listing. INDSL is industry short term leverage measured from firm level short-term leverage. INDLL is industry long term leverage measured from firm level long-term leverage ratio. INDTL is industry total leverage measured from firm level total leverage. INMP is industry annual mean profit calculated from firm level net profit. INF is inflation rate. ER is exchange rate between RMB and US dollar. EG is economic growth measured through annual gross domestic product rate. CF is capital formation ratio to total GDP highest for firm in growing stage (0.752). The only difference is that long-term leverage (LL) unlike short term leverage (SL) reposts lowest adjustment rate for firms in maturity stage. This shows that firms adjust their long-term leverage more speedily during growth and decline stage. For total leverage, Table 11 reports that all the three lagged leverage (TL L1) are positive as well as strongly significant. This shows that Chinese firms follow a target level of all three proxies of leverage (short term leverage, long term leverage, and total leverage). Total leverage (TL) reports the highest adjustment rate for growing firms (0.596) and lowest for firms in declining stage (0.26). This again confirms that firms in their growing stage tend to speedily adjust to their target level of leverage.
Thus, all three proxies of leverage regression results showed that firms in growing phase speedily fill the gap between actual and target leverage. The reason is that during growing stage, firms have highest investment opportunities and in order to avail these opportunities, there are vigorous adjustment of leverage. For declining stage, adjustment speeds are lowest because during this stage investment opportunities are less and firms do not need to quickly adjust their leverage positions. These adjustment speeds are in line with studies conducted by Getzmann et al. (2014) , and Ahsan et al. (2016b) . These studies found adjustment speed between 20 and 60% for Asian countries. 
Determinants of leverage
This section provides explanation for relationship between leverage and explanatory variables and adjustment of leverage due to these relationships. Table 9 reports a positive and statistically significant coefficient for tax shield (TS) during mature stage. This shows that during decline stages, non-financial firms in China increase short-term debt to gain more tax advantage during mature stage. However, Table 10 shows that tax shield shows a negative relationship with long-term leverage (LL) during decline stage. This might be due to the reason that short-term and long-term debt are negatively correlated (refer to correlation matrices), and thus, it can be inferred that during decline stages firms in China tends to raise less long-term leverage due to tax benefits they get from short term leverage. Table 9 shows that for higher earnings, volatility or business risk shows no association with short term leverage. However, Table 10 for long-term leverage (LL) shows that during growth and maturity, the relationship between business risk (BR) and long-term leverage is negative, and even at maturity stage, it has a negative significant relationship. This shows that as firms enter into maturity, firms realize its long-term profitability and this slows down adjustment in leverage. In decline stage, this relationship for long term leverage (LL Table 10 ) is positive and thus firm again try to speedily adjust their leverage. For bankruptcy risk (ZS), short-term leverage (SL ;  Table 9 ) shows a positive and significant coefficient explaining the disciplinary role of bankruptcy risk in short-term leverage adjustment for growth stage. Table 10 shows that for long-term leverage (LL ; Table 10 ), bankruptcy risk (ZS) shows a positive and significant coefficient during growth which becomes negative and significant during decline stage. This shows that during growth, firms speedily adjust their adjustment rate due to bankruptcy risk in an uncertain environment and this adjustment decreases during decline stage. For total leverage (TL ; Table 11 ), the bankruptcy (ZS) relationship lacks statistical significance; however, during decline stage, it reports a positive and significant relationship which confirms that leverage is speedily adjusted, and as total leverage include greater proportion of short term leverage, thus, it can be inferred that adjustment involves mainly the short term leverage adjustment during the decline stage for total leverage. Non-debt tax shield (NDTS) shows strong negative relationship with all three proxies of leverage (SL, LL, TL) during maturity and decline stages. This shows that firms in China have greater NDTS advantage as compared to tax shield during maturity and decline. This greater NDTS advantage coupled with less investment opportunities compel firms to raise more debts and thus report a lower adjustment rate during mature and decline stages. Agency costs (AgC) lack statistical significance for all three stages. However, for short-term and total leverage (SL-TL), this relationship is negative and significant in decline stage. This shows that during decline stage, there are not much investment opportunities that can create agency conflicts and firms do not raise more debt to increase its disciplinary role during decline stage. Negative association of growth opportunities (GROW) with short-term leverage (SL; Table 9) indicates that firms do not use short-term loan to finance their long-term investment opportunities, and hence, it has a negative effect on firms leverage's adjustment rate for short-term leverage. On the other hand, growth opportunities (GROW) show positive and significant relationship with both short-term and total leverage (Tables 10 and 11) in almost all three stages of firm's life cycle. This indicates that to finance long-term investment opportunities, firms tend to raise long-term leverage and this increases adjustment rate for leverage especially during maturity stage. Tables 9, 10 , and 11 show that both current profit (CP) and past profit (PP) show negative and statistically significant association with short-term (SL), long-term (LL), and total leverage (TL) across all three life cycle stages. This is in line with pecking order theory (POT) that firms first uses internal funds to finance investment projects and then they opt for external financing. This negative relationship slows adjustment of leverage across all three stages of a firm's life cycle. We find mixed relationship for tangibility (TANG) and collateral value (CV).
However, during decline stage, collateral value shows a positive and significant relationship for long-term (LL) and total leverage (TL). This shows that high collateral value during decline stage gives firm better credit rating for bank financing and thus it speeds up leverage adjustment.
Firm's size (SIZE) shows a significant and positive association with leverage during all stages. This indicates bigger firms enjoy reputation and have better credit rating in line with trade-off theory. Thus, firm's size speeds up leverage adjustment across all three stages of firm's life cycle.
Industry leverage (INDSL, INDLL, and INDTL) shows positive and significant relationship with firm's leverage indicating that firm follows industry in its leverage decisions across all three stages of a firm's life cycle. However, industry profitability (INMP) shows both positive and negative relationship. For long-term leverage (Ll), industry profitability shows a negative relationship during growing stage, which is in line with pecking order theory (POT). This shows that as industry becomes more profitable so as the firm, firms tend to use internal funds to finance their investment opportunities and do not raise external funds. Inflation (INF) shows a positive and significant relationship with short-term (SL) and total leverage (TL) across all three stages of life cycle. This shows that due to the effects of inflation, firms speedily adjust their book leverages and thus inflation speeds up adjustment rate across all three stages. Exchange rate (ER) shows positive and significant coefficients for long-term (LL) and total leverage (TL). This relationship holds for all three stages of life cycle. This shows firms value exchange rate in their leverage adjustment decisions. As most of Chinese firms are export oriented, thus exchange rate has a role in high adjustment rate of Chinese firms. Both economic growth (EG) and capital formation (CF) show mixed results. In growth stage, they report negative while in maturity stage they show positive coefficients. Thus, during mature stages, firms are able to reap the benefits of economic growth and speedily adjust their leverage (Ahsan et al. 2016b ).
In the end, Table 12 provides results of post estimation tests for GMM estimation. In all cases, the number of groups are higher than the number of instruments. The p values for both Sragan and Arelleano Bond test are insignificant which confirms the estimation through generalized method of moments. 
ANOVA analysis and robust estimation
In order to add robustness to our findings, we conducted ANOVA analysis and estimated our equation with a more novel method of dynamic estimation (Blundell and Bond system estimation). Table 13 corresponds to robustness analysis. Analysis of variance suggests that null hypothesis for most of the variables is rejected which suggest that means of different groups (across life cycle) are not equal. For one firm-specific variable non-debt tax shield (NDTS), the null hypothesis of difference of means cannot be rejected. For industry level for short-term and long-term leverage, there exists no significance difference of means.
Further, the Blundell and Bond GMM estimation is in conformance with our previous estimation of dynamic adjustment speed except for the short-term leverage. Both long-term and total leverage (Tables 14 and 15) reports results in consistency with our previous estimation.
For long-term leverage, Table 14 reports adjustment rates of 0.73, 0.42, and 0.53 for growth, maturity, and decline stages, respectively. The trend in dynamic adjustment rate for long-term leverage according to the system estimation (Blundell and Bond) is in accordance with our argument that adjustment of financial leverage is higher during the growth stage; it reduces toward maturity and then increases during the decline stage.
Similarly, Blundell and Bond estimation for total leverage (Table 15) shows that financial leverage in Chinese firms follows a high-low-high pattern across the three stages of firm life cycle. Our ANOVA analysis and system GMM estimation add robustness to our results.
Conclusions
This study tries to investigate how firms adjust their leverage policy across the firm's life cycle. For this purpose, the study uses an extensive set of data of 860 A-listed Chinese non-financial firms over a 19-year period (1996-2014) . The study uses ArellanoBover/Blundell-Bond dynamic panel data model to estimate adjustment rate of leverage and its determinants in three different life stages of Chinese firms. We find that adjustment rate of leverage varies for different life stages. In accordance with the trade-off theory of capital structure, this study reports a low-high-low pattern of leverage across growth, maturity, and decline stage of firms' life, respectively. For total leverage, dynamic panel data reports highest adjustment rate for growing firm, followed by mature firms, and then firms in declining stage of their life. Both short-term and long-term leverage report similar pattern of leverage's adjustment rate across the three life cycles. The firm life cycle measure in this study is based on a multivariate technique using firm's age, sales growth, and dividend payout ratio. The study finds that profitability is one of the integral determinants of leverage adjustment in China in line with pecking order theory. All determinants had implications for long-term and total leverage. 
